Increased alpha 1-adrenoceptor density in brown adipose tissue indicates recruitment drive in hypothyroid rats.
The effects of hypothyroidism on whole body thermogenesis, brown adipose tissue recruitment state, and alpha 1-adrenergic receptor density were investigated. Treatment of rats with methimazole for 4-5 wk led, as expected, to reduction of growth and resting metabolic rate. The thermogenic response to norepinephrine injection was practically abolished. Generally, only small effects of hypothyroidism on brown adipose tissue were observed: total protein content, mitochondrial GDP binding capacity, and total content of the uncoupling protein thermogenin were not altered. The density of beta-adrenergic receptors (estimated with [3H]CGP-12177 as a ligand) was also unchanged. However, the density of alpha 1-adrenergic receptors (estimated with [3H]prazosin) was markedly increased; in other physiological conditions, such an increase has been associated with an increased degree of recruitment of the tissue. These data indicate that brown adipose tissue in the subthermoneutral hypothyroid animal, probably due to homeostatic mechanisms, is exposed to an increased sympathetic stimulation, leading to an increased alpha 1-adrenoceptor density. However, other features of recruitment are only poorly induced, probably due to attenuation of the beta-adrenergic signaling mechanism. The increased alpha 1-adrenergic receptor density may be responsible for certain altered features of brown adipose tissue in hypothyroid animals, such as peroxisomal recruitment and perhaps also for maintenance of the thermogenin content. The results also indicate that the increased alpha 1-adrenergic density generally seen in recruitment would not result from chronic beta-adrenergic stimulation of the tissue but may be controlled via another regulatory pathway, e.g., via the alpha 1-adrenergic pathway itself.